Introduction
Recent evidence has shown that cytokine induced proliferation and differentiation of immune cells is closely linked to H 4 biopterin synthesis. IFN-γ induces GTP-cyclohydrolase I activity in monocytes/macrophages and thus causes neopterin release from these cells (1) . During lectin induced blast transformation of resting Τ cells, the gradually increasing activities of both GTP-cyclohydrolase I and sepiapterin reductase regulate the accumulation of H 4 biopterin (cf. 2). In primed Τ cells, the transient accumulation of cellular H 4 biopterin is induced by a synergistic action of both IFN-γ and IL-2. Its progress is determined by an increase in both GTP-cyclohydrolase I and PPH 4 synthase activities which culminate at the period of 33 -44 h and subsequently decline (3) . In any of these cases it remained an open question whether the activity of the key enzyme GTP-cyclohydrolase I is regulated at the transcriptional, translational or posttranslational level. The transient increase of GTPcyclohydrolase I activity in rat thymocytes which culminates at the time of S-phasc entry, was recently shown to correlate with increased mRNA levels specific for this enzyme. The subsequent decrease appears to be due to a post-translational modification (4). We have constructed a cDNA probe for human GTPcyclohydrolase I. This allowed for the first time, to address the level of its regulation in the cells of the human immune system.
Results and Discussion
A cDNA probe for human GTP-cyclohydrolase I, comprising 555 bp, was constructed by RT-PCR and Pteridines / Vol.3/ No. 1/2 Copyright © 1992 Walter de Gruyter · Berlin • New York its specificity was confirmed by direct sequencing. For construction of this probe, an alignment of rat and E. coli sequence was used (5) and the primers were located in highly conserved regions. The 555 bp segment was cloned and used in Northern blots of human mRNA according to standard procedures.
The HTTV-T transformed Τ cell line MT-2 lacks IFN-γ production and synthesizes only minimum levels of IL-2. It also lacks constitutive H 4 biopterin synthesis. This cell line was therefore used as a model system to analyze the induction of H 4 biopterin synthesis by these cytokines which act in a synergistic manner (3). Figure 1 shows the time course of cellular H 4 biopterin accumulation, of GTP-cyclohydrolase I activity and of GTP-cyclohydrolase I mRNA expression. It demonstrates that the increase in activity correlates with the relative mRNA expression specific for this enzyme.
Earlier data had shown that IL-2 alone has no effect on GTP-cyclohydrolase I activity in MT-2 cells but further enhances the inducing effect of IFN-γ (3). This synergistic effect of both cytokines on GTPcyclohydrolase I activity clearly correlates with the levels of its mRNA expression (Fig. 2 ).
The data demonstrate that in immune cells the cytokine triggered increase in the activity of GTP-cyclohydrolase I is due to an increased steady state level of its mRNA rather than to a post-translational modification of the enzyme or to increased GTP concentrations. controls; IL-2 (20 U ml" 1 ); mm*I IFN-γ (500 U ml" 1 ); ι I IFN-γ (500 U ml" 1 ) plus IL-2 (20 U ml" 1 ).
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Besides cytokines, also viral gene products induce pterin synthesis. In Burkitt lymphoma cell lines BL-41, BL-40, and BL-30 neopterin levels amount to 4.1, 2.1, and 1.4 pmol neopterin/10 7 cells, respectively. They increase in consequence of EBV infection to 8.4, 6.4, and 4.1 pmol neopterin/10 7 cells, respectively. A lack of the EBNA2 gene in the EBV genome causes a marked reduction to 0.9, 1.0, and 1.6 pmol neopterin/10 7 cells. The interaction of viral gene products with regulatory sequences in GTP-cyclohydrolase I remains to be elucidated.
